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SUMMARY There is a global rising incidence of melanoma. For different 
reasons, the patterns of the incidence, appearance, gender, anatomical dis-
tribution and outcome vary among different geographic areas. Screening 
programs have led to better early detection of melanoma in Australia and 
some world areas. National Cancer Registry and practice data show the inci-
dence in Croatia to be constantly rising. Despite public education programs 
about early detection, at clinical departments there are still many new ad-
vanced stage melanoma patients. We analyzed data on 157 patients treated 
and followed up for 10 years for T1b-T4aN0 skin melanoma. There was a dif-
ference in anatomical distribution of melanoma lesions in correlation with 
patient age (ANOVA test, F=3.51, p=0.009). A higher prevalence of shoulder 
melanoma was found in young people and of head/neck melanoma in the 
elderly (post-hoc Sheffe test, p=0.038). T4 lesions were more commonly 
found in men and T1 mainly in women (Pearson χ2-test, χ2=12.08, p=0.016). 
There was no difference in Clark level, but a significantly higher Breslow 
stage was found in men (t=-2.52, p=0.013). Men were much more prone 
to have head and neck, body and shoulder melanoma, whereas women 
had more melanoma on their legs and arms. Clark and Breslow levels were 
strongly correlated in leg melanoma; head localization showed no correla-
tion at all. In conclusion, more attention should be devoted to improve the 
results in melanoma detection in men, especially considering the preva-
lence of body (back) and head/neck localizations, sometimes not readily ac-
cessible for visual detection. The pattern of distribution also pointed to the 
need for more attention to pay to shoulder melanoma in younger people.
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INTRODUCTION
The rising incidence of malignant melanoma in 
recent years and still many unknown facts in the eti-
ology, epidemiology, treatment and prognosis have 
opened many questions (1,2). Despite intensive ex-
perimental and clinical studies, the outcome is still 
poor (3). Five year survival as related to therapy is still 
not satisfying; from 62% for Clark III and 37% for Clark 
V patients in 1976 it has not improved significantly to 
the present (3,4).
The patterns of melanoma incidence, appear-
ance, gender and body anatomical distribution and 
outcome vary among different geographic areas (5-
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7). There are several large studies on the Australian, 
Scandinavian or US population melanoma incidence 
and prevalence. Generally, it is considered that north-
ern Europe and Australia have a higher melanoma 
incidence (8,9). Therefore, more extensive prevention 
and epidemiological studies have been conducted in 
these areas (9). Public health projects in order to alert 
people of the risk and need of early nevi screening 
are known, especially in Australia. According to re-
cent publications, it has helped lower the incidence 
of newly detected high stage melanoma. Australia is 
known as having most patients in T1a stage, a level 
that directly influences and guarantees better out-
come and survival rate of melanoma patients (8,10). 
Studies done in the Mediterranean area are more 
rare, the pattern of disease is less known, and gen-
eral population behavior concerning prevention and 
early detection and removal has not been analyzed 
either. In everyday clinical practice and according to 
data from the Croatia National Cancer Registry (10-
12), the melanoma incidence in Croatia is constantly 
rising from 9.3 per 100,000 inhabitants in 2003 to 11.2 
per 100,000 in 2007 (13-15). There are several public 
education programs about early cancer and skin mel-
anoma detection, but as to clinical observation, we 
still see many advanced stage melanoma cases at first 
presentation for medical treatment. Therefore, there 
was an urgent need to evaluate the factors contribut-
ing to better understanding the basic clinical presen-
tation of melanoma in our region.
PATIENTS AND METHODS
In a complex follow up patient registry and study, 
we evaluated data on 157 skin melanoma patients 
treated at Rijeka University Hospital Center in Rijeka, 
Croatia during the 1988-1998 period. All patients 
were diagnosed with localized melanoma, which was 
radically excised and histologically confirmed (data 
from Department of Pathology, School of Medicine, 
University of Rijeka). According to TNM classification, 
patients were classified as T1b to T4a, with no extent 
to lymph nodes (N0) or distant metastasis (M0), as 
stated by physical examination and diagnostic evalu-
ation. The extent of invasion was Clark II/III to Clark V 
(Clark I level patients were excluded from the study) 
and thickness according to Breslow was >0.75.
Clinical data included age at diagnosis, gender, 
living place (urban or rural, data not shown), date of 
surgical treatment, primary tumor localization, extent 
of disease, and treatment applied. Patients were reg-
ularly controlled by oncologists and/or dermatolo-
gists and followed for the next 10 years (until 2009) 
at regular intervals. 
Histopathologic evaluation consisted of the type 
of melanoma (nodular or superficial), growth phase 
(radial or vertical), Clark and Breslow level, pT stage, 
presence of ulceration, border and normal tissue, 
lymphocytic invasion, and regression.
We present the part of data from the study, which 
were separately analyzed for tendencies of melano-
ma onset and distribution in the population of this 
region of Croatia. Our aim was to evaluate the results 
and see if there are patterns of melanoma behavior in 
the population that could be of general public impor-
tance and used in the prevention and early detection 
programs in our region.
All procedures were done and data collected 
with approval from the Hospital and University Eth-
ics Board and according to WHO recommendations 
and revised Helsinki declaration respecting privacy 
and identity protection of each patient and his/her 
human rights, and according to good clinical practice 
policy.
Statistical tests used for each part are given in pa-
rentheses together with the result. The software used 
was Statistica ver. 10.0. (StatSoft Inc.).
RESULTS
In the group of 157 patients, 86 (55%) were fe-
male and 71 (45%) male. The mean age at diagnosis 
confirmation (date of surgical removal and histologic 
confirmation) was 52±15 years (age is a normally dis-
tributed variable (Kolmogorov-Smirnov test, p>0.20), 
and it is expressed as mean and standard deviation. 
The median is also correlating to the mean (age me-
dian = 52 years, q25-q75 = 41-65 years).
The age of patients was well balanced between 
genders, i.e. there was no statistically significant dif-
ference in the age to gender balance (52±16 years for 
women vs. 52±15 years for men, Student’s t-test t=-
0.092, p=0.927). According to anatomical localization 
of primary melanoma, patients were divided into five 
groups: arm, leg, head and neck, shoulder and trunk 
(body) localization.
There was a significant difference in patient age 
in correlation with anatomical localization of prima-
ry melanoma (ANOVA test, F=3.51, p=0.009) (Fig. 1). 
Separate analysis showed that patients with mela-
noma of the head and neck region were statistically 
significantly older than patients with shoulder mela-
noma (post-hoc Sheffe test, p=0.038). Patients with 
melanoma located on the shoulder were youngest, 
mean age 38 years, as compared to other groups with 
mean age 50.
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There was a difference in the distribution of mela-
noma according to gender and tumor anatomical 
localization (Pearson χ2-test, χ2=12.08, p=0.016) (Fig. 
2). Leg localization of melanoma showed highest pro-
portion in female, who had the lowest incidence of 
shoulder and body melanoma. 
Correlation analysis was employed to evaluate the 
Clark level and Breslow depth correlation. There was a 
good and statistically significant correlation (correla-
tion factor r=0.32, p<0.001) (Fig. 3).
Correlation analysis between Clark and Breslow 
values in different tumor localizations is shown in 
Table 1. The results showed a significantly highest 
correlation of Clark and Breslow in melanoma located 
in the leg area. There was practically no correlation in 
the head and neck region. If melanoma was found on 
the body, the correlation was weak and its statistical 
significance was due to the greatest number of cor-
relations analyzed. 
The values of Clark and Breslow classification in 
correlation with patient gender and age and tumor 
anatomical localization are shown in Table 2. The lev-
el of invasion by Clark did not differ between genders 
(Mann-Whitney U test, U=2791, z=-0.539, p=0.590), 
but the value of Breslow was significantly higher in 
men (t-test, t=-2-52, p=0.013).
Localization of melanoma  n (Clark-Breslow correlation) p
Arm 19 0.34 0.164
Leg 48 0.55 <0.001
Head/neck 16 0.06 0.833
Body 67 0.27 0.027
Shoulder 7 0.67 0.999
Table 1. Values of the factor of correlation between Clark and Breslow stage and its statistical significance in 
different anatomical localizations of primary melanoma
8
Figure 1. Patient age in different body localizations of melanoma; mean values are presented 
with 95% interval of confidence. 
 
Figure 2. Gender distribution of melanoma incidence in different anatomical parts of the 
body.























Figure 1. Patient age in different body localizations of melanoma; mean values are presented with 95% interval 
of confidence.
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There were no statistically significant differences 
in Clark values in tumors of different body regions 
(Kruskal-Wallis test, H=4.66, p=0.24); the same held 
true for Breslow values (ANOVA, F=0.545, p=0.703).
We evaluated the correlation of Clark and Breslow 
levels (values) with patient age. There was neither 
correlation of age with Clark value (Spearman corre-
lation factor r=0.11, p=0.104) nor with Breslow (Pear-
son factor of correlation r=0-01, p=0.879) values. 
TNM classification was correlated with age and 
gender, as shown in Figure 4 .Gender distribution was 
significantly deviated as compared to the expected 
values (Pearson χ2-test, χ2=8.12, p=0.043).
We also analyzed TNM distribution at different 
anatomical sites, but no statistically significant dif-
ferences were found compared to the expected dis-
tribution (Pearson χ2-test, χ2=15.86, p=0.197). More-
over, there was no difference in age distribution of 
patients in correlation to TNM classification (ANOVA; 
F=0.324, p=0.808).
DISCUSSION
Approximately 350,000-450,000 inhabitants of 
Croatia lived in the region in study years and  were re-
ferred to our oncology center if needed. In this study, 
we analyzed data on 157 patients with localized skin 
melanoma at first medical examination, that present-
ed during a period of 10 years, yielding a mean yearly 
incidence of 3.48 to 4.48 new localized invasive mela-
noma patients per 100,000 inhabitants. 
Our study indicated different patterns of tumor 
presentation in two genders. Even more, it alerts on a 
higher stage and grade of melanoma in men. Accord-
ing to our study, tumors of a lower grade are more of-
ten found in women. Of the total number of patients, 
the prevalence of T1 tumors in women was 61% (men 
39%), whilst the prevalence of T4 tumors in men was 
74% (women 36%). The same results were obtained 
by comparing Breslow level as another indicator of 
the potential tumor aggressiveness (16-18): the mean 
value for men was higher than for melanoma found 
in women, with statistical significance of p=0.013. It 
might indicate that men in this region are more prone 
to neglect or not notice the tumor in its early stage. 
It can also be the result of different anatomical distri-
bution of melanoma in men and women (7), where 
most of melanoma in women are located in the leg 
area, which is easily accessible for inspection. The re-
sults on our patients are consistent with the findings 
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Figure 3. Correlation diagram for Clark and Breslow values in all patients. The graph 
represents regression line with 95% interval of confidence. 













Figure 3. Correlation diagram for Clark and Breslow values in all patients. The graph represents regression line 
with 95% interval of confidence.
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reported by other authors (2,7,19,20). Men, on the con-
trary, have more melanomas in the body and shoulder 
area, which are, especially if on the back, maybe not 
accessible to early visual detection by the host. 
The differences in Clark and Breslow relations in 
various anatomical localizations are also interesting. 
The lack of correlation in the head and neck area is 
probably mainly due to the very thin skin and subcu-
taneous layers in the head area, especially forehead, 
zygomatic or hair area. Therefore, depth expressed 
in millimeters maybe is not an appropriate risk and 
prognostic factor for melanoma in this localization 
(17). As these localizations are mainly very well and 
abundantly vascularized, probably the extent of 
blood vessels (i.e. vascularization) or the presence of 
angiogenic factors could be considered as a more ap-
propriate risk factor. 
There is also a different pattern of melanoma lo-
calization connected to age at onset. Mainly, shoul-
der localization has often been detected in young 
people, whereas head skin melanoma is found in 
older patients (18). This may be connected to the 
customs in this mainly coastal region; in children 
and young adults, head is usually protected (wear-
ing hat is usual) from direct sun exposure (7). At the 
same time, shoulders are exposed to sun and often 
to sunburn, mostly in very young children and young 
people. Knowing the etiologic influence of sunburn 
in childhood to later development of melanoma, a 
shift to younger age could offer an explanation for 
shoulder localization (7,9,21,22). Time interval for 
developing head melanoma was probably shifted to 
elderly years. There is a well proven fact of a higher 
incidence of other skin cancers in the head and scalp 
area in elderly men in coastal region, connected to 
their profession and habits (22-24).
Detection of melanoma, especially in its initial 
stage is of great importance. The recent introduction 
of Melanoma Day in Croatia with organized derma-
toscopic screening of pigmented lesions and prompt 
recommendation for removal of suspected ones (25) 
has improved the rate of early stage melanoma de-
tection.
CONCLUSION
According to data from our patient pool, men in 
this region presented with a higher stage of cutane-
ous melanoma, with a more unfavorable presentation 
and body localization for early visual self-detection, 
which potentially leads to a worse course of disease 
and prognosis. Therefore, we recommend that more 
care be directed to male population in the general 
public melanoma alert and early detection activities. 
Programs for public education should also be in a way 
remodeled to attract men and stimulate their skin 
self-assessment. This could improve their chances for 
cure and better survival.
Table 2. Values of Clark and Breslow classification in correlation with patient gender and age and tumor 
anatomical localization
Clark Breslow
Median q25-q75 Mean SD
Total 3 3-4 2.01 1.41
Gender Women 3 3-4 1.84 1.21
Men 3 3-4 2.40 1.58
Localization Arm 3 3-4 1.79 1.16
Leg 3 3-4 2.04 1.21
Head/neck 3 2-4 1.88 1.69
Body 3 3-4 2.25 1.55
Shoulder 3 2-3 2.29 1.35
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Figure 4. Gender distribution in different TNM stages of melanoma. 
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Figure 4. Gender distribution in different TNM stages 
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